w007B protects brain against ischemia-reperfusion injury in rats through inhibiting inflammation, apoptosis and autophagy.
This study was designed to investigate the effect of w007B, a newly synthesized derivative of honokiol, on MCAO reperfusion, and its therapeutic time window and related mechanisms in rats. Neurological deficit scores, infarct size and brain water content were measured after 24 h reperfusion following 2 h ischemia. The results showed that w007B (10 and 50 μg/kg, IV immediately after reperfusion) markedly decreased neurological deficit scores, reduced infarct size and alleviated brain water content, and then 50 μg/kg w007B given within 3 h after reperfusion (5 h after ischemia) significantly attenuated ischemia-induced brain injury. Additionally, no sign of toxicity was observed when a single dose of 50mg/kg w007B (1000 times of the highest effective dose, IP) was administered. To explore the underlying mechanisms, the expression level of apoptosis, inflammation and autophagy-related markers in brain tissue were detected with kits or by western blot. It was observed that w007B rapidly and significantly reduced caspase-3 activity and NO production in the injured semi-brain, and also lowered the level of the p65 subunit of NF-κB in the nucleus. Besides, it also reduced the expression of Beclin-1 and LC3B-II, and increased the level of p62, the autophagy-related proteins in I/R-injured hemisphere. In conclusion, w007B exerts neuroprotective effect on cerebral ischemia-reperfusion injury with wider therapeutic time window and better safety; its mechanisms may be associated with its anti-inflammation, anti-apoptosis and anti-autophagy action. These results suggest that w007B shows strong potential as a clinical neuroprotective candidate for the treatment of ischemic stroke.